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ABSTRACT 

PROBLEM TO BE SOLVED: To manufacture a polycrystalline thin-film 
semiconductor device, which has little variance in its electrical 
characteristics, at a comparatively low temperature. 

SOLUTION: A polycrystalline semiconductor film is formed and thereafter, 
rare gas element ions are selectively implanted, in only the channel 
formation region of the semiconductor film and the regions in the vicinity 
of the channel formation region and in such a way, that the center of the 
range of charged particles in the ions is positioned from the interface 
under the lower side of the semiconductor film to be within a distance of 
10 nm ±10 nm. After that, an Xecl excimer laser is applied in the 
film thickness direction of the semiconductor film at an energy density for 
fusing the semiconductor film at 85% or higher to about 97% or lower and 
the semiconductor film is recyrstallized. 
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*mmsufim< ft. * icgnrft ©« «HMn s *Tff < . 

[0 0 2 5] #^9I©ttfttt¥^jK»J5)UUil::T. 

[0 0 2 6] (ECM-ESM) xk LC+EsM<EcR< (E 
CM" ESM> XkHC+E SM 
k LC =0. 85 



k H C=0. 9 7 

©Sffi^BSx^.;>^-SST$) -5. itt©?F#i^«3Satt 
¥#<*M^xgT© l/— tf-x^;v^-SS E cr^ 
tt&«X*;i^-«flE© 8 5X*69 7 x©iBnc«j£"r 

u-ristK &wTn«¥s&tWR©J?*;5i6j© 
a/is 5xauK^6.9 7 %mm.tfv— *f-ms\zxm& 

-rs*£**UTV»S. U— tJ-*-X*;U*-5ggEcR& 
ffi^TkcR^r 

e C r= (Ecm- Esm) x k C R+E S M 

k[,C< k CR< k HC 
k LC =0. 8 5 
k H C=0. 9 7 

iiEtfcUeSft-S. IP-6.kcR«r0. 85@^60. 9 
77[6]©AR. 8 5 XmBtfrZ 9 7 %g£;&«}gfl$U 

jfii/fc«ca«E©x*->vu— if-gg©ffl77^Si«S8; 

%©*— ^— TK»etl-5^>, kcR^O. 9 7ia«tD 
%> A * < T -2> t ¥*ttJK ttflkiieaffi t- A r> TtizM o 
<felSs£> 6*1*. I*v7l/- tf— 3t©^»lS:%Ji[-r-5i: 
kcR«*MWtcO. 9 5S«i«KTWf $UH (k H C 
= 0. 9 5) . X^tff!tt«rtt*aeiK:»*CttkCR»4* 
HW:0. 8 9SgJM±i:-r* (k LC =0. 8 9) . £F 
iBiBift<ttt¥»<*«©RI-ll!!JS*2 0BSflEI^±8 0 0 

s*ei.T©[5]i&T^Djg$n*^(3ff e>„ 2 

± ©RM*ig»Tf^rnjaiSfti*j xmt^ptt < w-mtsihtsis 

% a * v ens. siftigisc^ 8 o isgg^ 

TT*n«V-1f--»ft<klcfli-5iB5Sn^^Ftt*fiA* 
R/j^T. sFWCfll#»:MOS3HB6#***«Illl7r* 
-5. 

[0 0 2 7] GfeffiPJl) 0 6 (a) ~ (e) HMOS 

0 liL/t»7X0l^fift^7 5 0 < C©^a<t^?^X 
Sffi^fc. ^*(Cltt^^©S«T*oTfe, 

^^smis^wsiSiasicwAenn^, -?-©s^ 
^*stt«i»iHit)n)ftv». ^-rs« i o i ±icT«fc«« 
iio2 tj&zwutmmm&mm-fz. &&t)*mmm\z 

*M®rf K-^snfc*ilSfta*»R»©Wett»K© 
a-S-^. 1 7 5 7 ? xlfif T¥«*H:lo T1S t 

KYfc ^ > ^ ;W»^»Sfl:Ji*Bt# ©»- ©Ttlb«®Bg *it 
*UTt>AV>. *«St«>J 1T?»4»R 1 0 l±tC^5X-v 

•f^gv.t§tiwffi (pecvds) xmimmmz 200 
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nmssit«L, Ti&$mM i o 2 tvtz. mmmm 

IJECR- PECVDCTfiAT <D*mgktir-&m2ti 
fz. 
[0 0 2 8] 

=sy> (S i H4) US* • • • 6 0 s c cm 
MM (O2) MM • • • 1 0 0 s c cm 
JEE^J • • • 2. 4 OmTo r r 
V-f i/DSi (2. 4 5 GHz) iHT) • • • 2 2 5 OW 
EP"5J8&ii • • - 875Gauss 
S^Sfig • • • lOOt 
riUKBM • • • 4 OS> 

[0 0 2 9] (1) iE^RRBitK&S-f y/DK*7* 

(2) S*/^U>^3ttfc«*ife* (2 7t, 5# 
RB) 

(3) T^^TjSaKtt* (8 OX:, 5#ffi). 

(4) a*/^u>y*ftft«*ft# (2 7t. 5# 

ffl) 

(5) 5ffl8©7Kifc# (97t, 5#W) 

(6) a*/X^'J >ySftfttt*ft* (2 7-C. 5# 

(7) #9^sbK«« awtttti. 6 7%) (2 

7t, 2 Og>fH) 

(8) tf/WU >^SnfcS5*ft# <2 7"C. 5# 
M) 

aggRj&lR.-?- 1 0 nmiiSntgS. Jtlf5 LTSfc#a 
nfcTil!i«MM±t'Xtt#^5i^M«r L P C V DfelC 
T 5 0 n mtSClDI IC*t« L fc. ±IE 8 #B 
»^»7LT3^63eK*«L P C VD3S«©J*BtSK»« 
Sft*i£©«PlBIMjB2 5PT*5fe. 
[0 0 3 0] LPCVDgiltty h • ^t-MTg 

awn 8 4 . 5i*o, Rfctmmm 4 

4 0 0 0 cm2tt5. J5HJtSlC»ttS**#SK8iett 
1 2 0 s c c m/mT o r r Tt5. ±t«S*tt 5 6 0 
tt, jttoaKKT l H#W l 5 ^MB«c«*a«o»i*M£ 

*8Laa<j6anfc. sygiB$ui<affc c P. ss«i^n 

fcfiOK6K:»4«flE*« 9 9- 9 9 9 9 Xtt± <W\ U 7 A 
(He) 5:200 (seem) 9 9. 9 9 9 9 

%IZl±<D7k.m (H2) £100 (seem) SAL. 
fig^WE^t*^ 2 . 5 raT o r r Kfifcfcftfc. 
aiCflt«SS:BiatS*fclR«)J*BI*l*Jffi^±#tt5. 2 
x l 0 -6 T o r r /m i nT^o/id^, j£Jg^^<£3£ 

w«nrtr*llflF«*Ji»«lt* (Qtl> • ->*^ 

Q TL (s c cm) =2-7 3. 15 (K) / 8 3 3 . 1 5 
(K) x 5. 2X10 _6 (Torr/min) /760 
(Torr) X184. 5 x 1 0 3 ( c m3) 



= 4. 14X10 " 4 (seem) 

Tt§. IMXTt^ttS9 9. 9 9 9%W±CD^y 
•/7> (SiH4) IJlOOsc c m<DMM'Vf8MM\z 

mifetsnrzfrih. m^mmmmitm (Qtl) icjw** 

/->7>«3tt (QTL/QSiH) »*4. 14X10~6i^ 

tj£t?T. warn* (Ql) o^y ->7>StE« 

(QSiH) K»T*tfc (R = QL/QSiH) «4. 14D 

±i^tt*5cDfiXM^WJP:K?SS«, 5 6 0*CK»»7*fl« 
?SMT3. 3xiO-'TorrTfofc. ^fiSi 

mm*m^zmn^>5.!t^^s.f]\tR : t o . 9 mT o r 

rTfO, tt0*frTT!4*M©*»JMEttO. 7 nm 
/m i n-Ct5. (¥S#lgt^J&XIIi&7) . 

[0 0 3 1] >aAXg£bT. £ttA¥*tt 

1103 CO?^ >*)Vl&i8ffi8L 1 0 5 1 
0 6lcT)U=f>-l'^> 1 0 7 SrftALfc (El 6 a) . -i 
:*->ffiA«SJgll 0 4tl/TiiH^l um<D7*bV 
-77. h*m^tz. fc&IMSBmitl. 0/tmTibl). 7 
;UrfW^-> (40a r+) WSxW^-4 0keV 

t, 5 x i o 14 c m- 2 ro K-x*"C¥#i*BtKfr-6i^ 

0 9. 6 nmBfUIMcabO. ^WfRS+^TcoaS 
gte/l^ 1 . 2 x l 0 20 c m" 3 T$)^. »f-5 UT^IC^ 

M10 8 tYtUfc <-f *>ffiAX§iS«IT) . 

[0032] ■i*>mAj:mi&7mz'(*>mxGmi& 
stbT, mffi&\\f7)v3y'i *>&.A2titz&mm\z 

*-ty>i&m (X e C 1 ) OX+yY • y 8 — 3tSH8 
ML, W»W«SWt*Jt«)fc. tf-5tf3«3 5 0 u 
mt?4$ 1 5 cmffllttCM^n, Jt<0ltH*©3fc€:* 
HStt«K:2. 5%^'OtI:£fal:rf e>L-T, SS±5:^ 
Lfc. S£?T¥iM±©H- Ht^«4 01hI<OU— if- 

g.\Z 3 8 5m J • c m-Z-C^ofe. #HM#] 1 tCT&ffl 

nfc5 0 nmO¥«MW)tOD«a6ffib*«:*Ma-e-*X* 
)l^— SgfiEsM^l 2 0m J • cm" 2 Tf 0.' 7?±i&fi4 
S-&5X^M-faEc)(li4 0 0mJ • cm^tlo 
fc. foTKHl^M-^W3 8 5m J • cm"2(S 
kCR»0. 9 4 6Si*L *«M««©IWP^lS)K»L 

Tisq 9 4 . 6 %f)mm istzmiztitz. . en 

0 9 Sr^fiXLfc (Jgai4¥»^M^^XgMT) (0 6 
b) . 

[0 0 3 3] Wzrt? — -->#l!aTZntz**8&m<D3i 

1 o 9&®z>m\zffltmmmi 1 o&ecr-pe'cv 



(10) 
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tem75X-*flWdR«:©fiJtbfc. X5X^SMfc*fr»*fc 

[0 0 3 4] (O2) WM • • • 1 0 0 s c cm 
JE+J • • • 1- 8 5mTo r r 
?-fi7D» (2. 45GHz) tiijl • - • 2Q0 0W 
EP"5JES^ •••875Gauss 
mfans. • • -lOOt 

mmmm • • ■ 2 4# 

X^XviKklcte PA* 3 . 5 nm<B&fld8to*¥ilWt:S 

K©— ^6>JS)tO. 2 6 n mTW o fc. #r 

*CUTy--Kie«Kit«l*^Tbfc (136c) . 

[0 0 3 5] 9l*«V»T^*»)KKtt0y-h*ai 1 

l£X/V^-ftlCT12/&-f3. 

Sttl 5 0"CT*ro&. *HJS^J 1 T1S7 5 0 nmffll 
ftMfcU £Coy— h«ffiK>->— hffiiri«0. 8Q/DT 
i7-feX^— t^-S^FM^'f 1 1 2 V — 

x • ii3tft >*;wBj&«tt 114* 

TttCMOS¥ilWWS«*fls«Lfc. NMOSh7>v 
X^Srf^SIT-SlKtCttPMOS h7>v 7 7.^BB$rT;U5 
-^A (Al) MlTSofclT, ?FiS5t#l7t^ibT7X 
a+CSXoMETrWRanfc^a-Xk* > (PH 3 ) 

»]i£«flE8 0 k V \ZXiXM&§ him.-< 
7 x 1 O'5cm-2(CMTNMOS h7>^X^CDV— 
X • H U-f >«B*K:aT-6i&A>£. SSNcPMOS h7> 

(Al) fKTg'stlT. ^FM#)7C^<tLT 
7X3g^(C5%co«ST^Snfev r ^7> (B 2 H 6 ) £ 

sz>\ fin&mjE 8 o k v\zx7Km^/utm^ 5 

X 1 0 15cm-2©Jgfi-ePMOS h7>^^OV^ 
- K W ^ttCfTfe&Arfc: (06 d) . -1'*>iT-fejX 
'*B$<8g«fiBe«3 0 O^Ttli. 
[00 3 6] *CPECVDffiTTEOS (S i - (O 

CH2CH3) 4 ) tmmzmnm.fr tvx. m&.mi3 
0 ox:xmmmmmi 1 5 stisibfc. mmmmm\t- 

T. a**HSLT3 5 O t C(CT2B#^<7)^ma^b 
TSSmiS* 1 8 0*C<hLT7^5r:<?AS:l«»U IE 



1116 4f&£UT*K¥ilK*S«#5a«Lfc (El 6 
e) . 

[0037] z.<vm\zi,xftf$.Ltzi$m¥m»mmv>fc 

fiJt««©ftSROt«»*^'* ! o umX. WfeltmUlZX 
ftt>ftfz. NMO S h7>yX^C0Vd s = 8 Vf-^lj" 

8±2cm 2 • V-l • S -lT*rtK &HitmjEte3. 2 9 
3±o. 2 o 4 v, -yxxu— ->3.*:— • x-f >y 
ISO. 4 0 5±0. 0 0 8Vtfofe. X. PMOSh 
7>/^^©Vd s = -8 VKMttSfigfn^l&kDJfctf) 
fz&mm$7 6 ±4 cm2 • V-l • s-'TtO, BMltt 
ffite-3. 4 7 0±0. 2 3 7 V. ->a.5fc— 
;i/F -X-f >^tt0. 3 2 9±0. 0l7VTt-3it. 

jit*©^Ji^ai«tsjt©«rtt*«a6Srt'ri6£g«i*T«t 
<■, wttigiMWWii«*««s^KiijaatiTjBfc. ate** 
vx^sm&Mx^^mmzmmvxx ecu+y 

■7 • tf-T«*M: LfcJ£*M»miNMOS H5>3> 
X^CD^aS*U 1 2 ± 2 5 cm2 • V-l • s-l, Efltt 
«JE#*3. 9 0 8 ±0. 42 1V, t^XIz-ya*- 
• X-f >ififi0. 5 8 7 ±0. 0 9 6VT,. PMO 
S h 5 > -J7 O^lda^ 4 1 ± 1 0 cm 2 • V-l • s 
-1, KH»«JEj&*-4. 5 0 5±0. 9 4 6V, D"7Xl/ 
— • 7W >tfrf0. 492±0. 074V 

#^«-5&«iFU!I:tf 5*»IR£ttfl§ L»*<SSISKT, 
[0 0 3 8] 

■&£©3Ki**«|g«>6ft*. «5 
[ElMcofSm^lKBJ] 

[II] aWB5fiW©lRa*KW UfcfiB. 
[12] *SfgBJ(DfrS£sKBJU;tlEI„ 

[B 3 ] *W*|l0>Kl«tt91 LfcE. 

[14] *®%BjWJiaS:KBJL,feE]. 

[0 5] • U— tf-»flWtOffl*lttlHUfcH. 

[0 6 ] *8l»W©«ifilS*l»IB UfcH. 

[«F^W6»BJ] 

101- • -US 

10 2- • • Titk^SJg 

1 0 3 • • • &1£gh¥W&m 
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F^ — 5F052 AA02 BB07 CA04 DA01 DB02 
EA11 FA05 JAOl 
5FU0 AA08 AA17 CC02 DD01 DD02 
DD03 DD05 DD07 DDI 2 DDI 3 
DD14 DDI 7 EE04 EE44 FF02 
FF09 FF25 FF31 GGOl GG02 
GG13 GG25 GG28 GG47 GG57 
HJ01 HJ13 HJ23 HL03 HL23 
NN04 NN23 NN35 PP03 PP04 
PP15 PP23 PP33 QQ11 



